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(57) Abstract 

The invention relates 
to a layered system especially 
designed for tools or machine 
components that are operated 
in conditions of insufficient 
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cmwh 1 1 - &x$ut\ms.-e&fr 5 & <bfias#<* c i ) 

- an^ftfis^ewiitt^^T^T-rsi: (d) . *«*»aMo'>^<t 

^-S|50±fc, S'fiSBttH->X'ri, (2) SDSi^-r A (4) 

<> 

- Slffli'XfA (2) ii, o©£Jl©»y%, BHttk »ft 
tffiA^&S, *4<i:t,— 3ffl«K«Ji (2 a) fr-D 

- m^'prt<.t^--D<mmm (2 a) mnnfa (d) (c^tlt. s 

5B-«fi (4) ©ifWfca, SMaMi^-rA (2) OttfB^*<i;t-o 
©0W#» (2 a) A^tffeOtfflC. '>£<l:t>-o©&«a^fc*>«B« ( 
3) #Rtt&h* Eh**?*!***, lS*ftli««»a. 

ai«a2] ato/si^i. (4) tfe-oc&Ko«ft»t 

#ttK*fr5, tfcfcSMeC/CfrS&S, '>&<fcfc-o©?f!5Ji (4a) 

imam. 3 ] wia** < t t>-rxwmtm ( 2 a ) t>\ *z v. 

CW*«4] 81 ?£©'>% <fcfc-0©« (4a) . »SL<ii 

mmwa\izm>m&zm&* ivb, Vb. vi b©?;i/-:/©<!»9:<i:fc 

fc«««ffl5,fi,» 

[«*ii5: a®*<* (1) ®s»g'>xf-i (2) ©ttE'>ft<t 

fc— o©« (2 a) fcOMfc. »iL<a*5#JB*^, »SL<ttSftfiKtJ 
If^fA (2) ©MiE'>&<fc*,-0©fl (2 a) A^Ot©tBU, '>£< 
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ttWie] fUSJiS'T.xi, (4) 
& £ CH? y Hc» o TS*«fc:-fi? J6 5 C i £*f 8i 1 f 5 . f8#* 2 

wm&frim^mx-wz. ^ititmme.mmm^M^ft\.x. * 

DM (3) '\&ffT3c m$.%iifrt>6<D^?ftf>KIEM<DX 

mxm a ] amn 5 a a * mm ( 2 b ) t>\ sstwfrzm'vfavx 
&m^*&»x l < ttmmmm'PtzmamzftLx, mmtm (2 a) ^ 
sfff * c a t * % , mm 5 s 7 ov>f eie*©ih * ramm 

Xfi (4 b) tfg#«KSmt**6*«cfc*1^fc+.5. H*S2fr& 

fAi'T i A 1 N#5fc<&#g\ 

0. lpm < djs £ 6/im 

T?*t)> #$b<a 

2^m S dns S 5(im 

A. 

1 1 ] f WJBtf, KTiAl fr5£Si§£, dai 
0. 0 1 fim S dan £ 1 /im 
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0. 1 um S dan S 0. 5am 

as. 

ra»#* 1 2] mm^T-k^ wewcsfcac r c*$t?w£, js 

0. lum £ da < 6um 

2 |im S di < 3. 5um 
■Pfct), S6K, »$L<8WCt:feaCr Cfr6fcS, 8* L < tiKfcftOlfS 
da. **U 

0. 0 1 um £ dcu JS 1 urn 
T-ifctK 8i£L<ti 

0. 1 um £ dcu £0.5 um 
fro, 8*L<;±M:Wfc#3«*fcfr6&5, 

0. lum < dcu < 5um 
TSDs 83:L<(i 

2 u m S du i 3/im 

[HOT 1 3 3 fflt52 6 S * f RM t\ fttc T i A 1 6 & *S 

Am 

0. 0 1 um £ dzR Slum 

•east), #£L<fi 

0. 1 um £ darz £ 0. 5 um 

mm 1 4] ^HMas^^H s s 3:fe«i**:&«6&5 c 
1-3, mxm i#6i 3<Dv^-fti*c:ia*<oi*$fcaaffiais,o 
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1 6] gS»JH->X^A (2) KJSttgtS 

3KWK*9Tfi«?n*ci:*i«it«-*, mas i*6 1 5©^fn*>KE« 

im i ^e. 1 6«^-r-n*>K:ia«oi*s/!:tia«gi! n i £o 
mm& ©(£«»«*««> 5 ft a oym n s> ? r . 

- mmisxrhicx.*. im*mBm&mtzVf®tt%. urn. 
cw*a 1 9] sufiawfXT 1 4>*<tt>-o<o&mmmi: 

W*«l 8E|B«©*8;„ 

sJ/Uasfi., r^:^ £,©5 *>©'>£<£%-• otf, »st<(±cn 



[tt*a 21] if Sl^fA* < £ t,-t30»««Stt«s(i«fc J: 
yx/W^fcioTftKSft, ?©gi»SL<l±, IVb> Vb, VIbO» 

-?©<)>&< tt,— =>©&«©K{t», sfettfUnxoKltft*', #*l<b 
K<t£ y^Xxy$ftl±K{fc?nA)b^£ft, frotflEKftaiKi. B8RS*rE 

K?n§ct^#ai:-r«, 8*62 o©^T*u*eE*©m, 

tt#XjS#fc*rt-.Sil£fctt««*.T, HXttfii'X-f A©t8iB4>&< tfc— 3 

©esi«BtMi:Kffi»a-e«ie*nsci:*fi«fr*, m$3m 8*^2 1 

tOIE4>fc< £%-0©SSK#JSfc«tSif[K'>£< fct— 3©&JBfr6&S, £E> 

s^sc±oTi»irr*«s©sjs**x^K»-r.5fj&tt*<tr*ct*if 
atfcts, 8*>6 2 2©^fn*>fc3a«©^ra. 

HS&5J2 4] LTX^y *fcJ:I?S6ttX/<y*;|5,fctf 

«s»*n«wR©s«3!rx^t»f j#©«fL »s t < \mmmmt\z. 

<t^T, B«ttS->Xf AA^fStfPMIc. fcvb«^K<fc^T(ii«g?£>££ 

ia©K£s x/<'y*?nsw«©^*^xtwf aw^^patwcja^u » 

DSSi'Xf A©«TWiK7tlRl^T, #$L<tt'J>£< fcfeSff-EKeftn* 

£t5Wit«, mm \ 8^e,2 3©v^Tn*>eiH«©»So 

c«*a2 5] iL%>—DV>wmm\ M^wmm^x-mmm^ 

, '>*<*:*.— 3©X;W*S*5.J:tf, ^ft<t«,-o©jwa*Soffl|^ffl!3 
, sb^JtfflSatfs X^-y^!g*J;tfa«.««S©«tt<t©W«»*^S»1- 



(7) 



nzctwmtirz. mami 8^52 4wt^M2«©m 

m-m 2 6 ] MS (14, 15) SriWf »S L < 

cw&©ganas (12) *mxz,mL$mg. (10) i, <ms< fct,-oosB 

*"X«AfiP, ^&tffC'>^<i;fc-OOI^ (20) «p«5 (1 2) ©M£ 
iliS'Ti.ft^ (18) £Z<mtU *6tc 

, awea-esD, mannas (1 2) c»JL<tt«i^ (1 6) c*o 
TffiWtRr«ft-iaox^y*s (1 5) fcitflBrasits (1 4) wwttr 

5, #K«*ai 4^6 2 5 0^-fn^tE*O*ft*Jtffi1-SfcJ6cD, Xffiia 



(8) 



#«2002-5 13087 



[0 0 0 1] 

[000 2] 
[0 0 0 3] 

[0 0 0 4] 

[pgB^Wftbi^t-r^BH] 

*£«JP«?iKij«fflifr ften-r, ^om^h cfiw awtco^r, 

[0005] 
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[0006] 

ms nrc * a &:n** ft »««as#ffisgs na c t c * ^ x»«-r f £t> 
*>, waaim*fttt««BRftfc*^T», cvmnommi <»miz n&t. 
wmim^^utK '>4<fcfe-oo^soa^ mm. mm. mm 
<m. mmmim. ^^^m^mm^^-^n^mts.^^-^m 

Sfr5fc§, '>*<i:t>—30ff fro. Sul2^<tt>— d©« 
StW«£. «i»*«:rtW!b^^fflJClSlWT^ft-«^ iSOt-tOli/XfA 

)***. 
[0007] 

C©tM!i:rai:a«AteJ:SUS 5 7 07 7 4 8KJ;ai:. IROSBf 
^tttHgWH^XxAiV^ft, *ftC^Tit8*^«l«^XrAtf 

jRSffc* S ft tt * ft 6 ©ffi^Hrfr-tttf ft. f ^ t> «M ->X^r i: 
lt&. Kjgfc^-xfcLfttffl, ftfcgagfr^t-sMt^^xxv, wc 

/C^««ffi3l?ftS. 
[0008] 

ccm «fJI*OBfflWH%fi*«fc«*:?#5ft*. fl»©««;itf?b 

ft5o 

[0 0 0 9] 

tear-. <io«Baa«TosM*ttaif5„ f*t>s, a*oHi/xxA 

^#E©^fcJ:*«*£Lfta^T#|j£Sft. WtCC^tiS&HiflH 

■*«*.ftsf. WBa«o»«a»ti. iSft-r^srwitioTXRSfttttwi 
aa, #tsfc«i!iiji*(i:*«)5ft*a«4Hys«iift-r'0KabTv^, 

[0 0 10] 
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©fSBcm ?6KIS*a2 6CJ:5c<D5IWD8B. *>J:tfit#Jl2frS 1 

coo i n 

ii'XfiOiWtt, *fctt»/hJgttffa*2*iS,, ccT-^^iT-S^^B, 
*t*-eftv\ fcv>5jST**. cfttt, 03*iJ:ffH5fct>;&-niis. 

COO 1 2] 

±C», SW&JiS'XrA 2 jWHK*ft*fl«, COKSttJii'XirA 2 tt^ft < 

s©-o©*mfr£.j&££n*> '>&< fct-ooBaiaji2 a*>6&s. 

CO 0 1 3] 

«aH->Xf-A2_ht(i, «HttB^XxA2©BuI3iSa««2 afl©'>£ 

< fct— :>©^fcHc^fr6fc5&*K*iHWS3*^*n5„ c<o$mm 

#ItJfi«J13fc«Srr3. 

COO 1 4] 

<f>FJ»3±Ktt?l !5Si'X7 1 A4jS<;&3. C©it9Hi'XxA4W:*fe, '>£ 
4 a tfC©«i'X:rA£Q«fcftfIi:&So C©SDH4att, ffSL<tt'>&< 



(11) 
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[0 0 15] 

wmm^T-h 2 tsitf, #CtuiS'>S: < h fc-o©« 2 a EffiS^ng* 

Jli/Xf-A, #te*©tffiB'>&< tfe-0(DJI4 a«. BL<liIVb, Vb 
tf/SftH^'Ja^OK^**^*:*), 2 5>te»£L,<«\ '>& < t feWErlt) 
ists* 

[00 16] 

H 3 H 1 OB^itai LT. a l <D«/h*ttC»r5<#£ L^Sffijitf 

h*, ffSL<a*fez:©J»Jt>, ^©*HW3sWKte*5-e*-3;fc.J:5te, « 
««*2«uaa^ft< i:t»-c<o«»a«z artte**n*©t, 

[00 17] 

fattens,, tfkrasBssa, s-r 4 arts**. mK>m^7.f- 
h 4 oasa»s l < a, mmmpT-T-h z a t>t>i>te»v\, 

[00 18] 

hi©s>wb«*«8w*i:, £fcB2teMw^snfcj:3te, mmmz 

[*]©> *irtei(IIS'J>*< tfe-oofi9WH2 aC*SnsJMSSfttt«RO*« 
MeKs©i8*KaSatttJi£;iLT, #te«dE'J>fc<i:fc— 3©H2 aSILT 

-JST* &MB3teSloTg» **<*>Stf 1 0 0%te±#p (a) 
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K, iSK#«2*''6ftSit'HS3'\©itaEMeiis's©, SPSS, »*L<(i»* 
COO 1 9] 

if !3S^X^A4T'B, (c) T?iS3ttfcJ;5fc, ^ttSMbftHSMecs Ctf 
[00 20] 

38R> '>*<i:feS{Si 0 0%t«jpfao H4© (b) izmtitzHS 
[00 2 1] 

rl!)B->XrA4TU »$U<aa4bK^THIgtCl 0 0%©Mecs C 

jM»y&6h*tf, K4CQ (d) fc^snfci^tc cnttsefc^itE^iR* 

[0 0 2 2] 

05tc(±, ^HSFSLv^Sn«^#Ji«5fi*', m*5*tfB3fcl3l*©B-e 
[00 23] 

03©>W«Jg2b!!)<88W-&ft3#&, ilOJiBT i A 1 frSftS. S6>£5« 

WfcT i A 1 NfrB&-5 0 
+M*3ttB*WCSftT i A lfrSaS. 
[0 0 2 4] 
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[002 5] 
[002 6] 

0. 1 pm £ dns £ 6/im 

»*L<t±, 

2(im £ dHS 5 5(im 
*JB«fHM30, ^KB50J;3KT i A ] #>&&5fl§n£>JWldz»] ti, « 
[0 0 2 7] 

0. 0 1/im 2 dm 5 l|im 
0. 1 Mm dzwi S 0. 5 fim 

if 5I->Xfi4 0, ^tH5 0»*L^«BKKC43»5»»dcL(±, «T 
[0 0 2 8] 

0. 1/im < dcL Si 6jjm 

»L<t±, 

2,im S da < 3, 5/im 
03&^L05fcLfe*^T, »01^f A**»^fcMttfc«{t1«l 4 b 
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en feJ;tfdGL2 tiffs U<a«T<DJ:3caK?n«„ 
[0029] 

0, 0 1/im S dcu < ljim 

ffSLOi, 

0. 1 fim ^ dcu S 0. 5/im 
0. 1 jim S dcu £ 5pm 

»SL<ti, 

2/im S dcu S 3 Jim 

2b: 
[0 0 3 0] 

0, 0 1 fim £ dao £ l|im 

ff*L<ti, 

0. 1 (in < dm £ 0. 5(im 

KMCKSK, ffSlXtiT i A 1 NfrSftS<l>*<fct,— 3©«R»S**r 
■T5«K««->^.xA(i, SJSttX/^y^CtoTv ff$U<(igJS1S^^*h 

jSttBissMBiajtioT^sns. cnic±-?T. shrunk, jgfnrs* 

[0 0 3 1] 

SL<ti05OJ:5tcT i A 1 frg&2>tWI 3 ti, ffS L < tt«K»«fXf- 

a 2 (ess s nfc t o £ b csa^s awsstt-es e. t jhss wtttio 
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*H»3i;(DH£DigPSM, *^L<iiSss«^ffa»a, Ri6e*"x& -rates 

0 5 ©S*«Tttfi*^#*'XOjiSn*jgWtS!l»Lr, #&Stt£«X^-y 2 
fcSIS * -eSU« U »S L < tt# EfStt^StME«KSJ6 L8>3 C t K <fc o T 

[0 0 3 2] 

JttiafXTifiBSSiSte^llCirjT, J&S^ttffSlXtt, ^-y-yt-O 
X^-y*, «fK#-y-J'hOV^*ha>X^-y^i<il», *ft(±H50*«tWI 
CSV^Ttt«flHI67, C2H2, C2H4^©<fc3&Sj£a*gffi*frc-fffen5i: 

[0 0 3 3] 

<ss, kv^^i?*a„ a/i^®Kft»**fi-rs«g)gK-*w=?hij*x*« 

ilS?*. IffWJS««(=. WE'J>a<tt»-: :>©Kfc*WC. fcC'J>fc<i: 

«-=?>f^n*|jfi«i4sK-r«. HEfcitf^fc-WPh (d) tWSJte 
SBttSfjaiti, X;Vy?tffl©»KW£X/Vy*»B«rt©KSfo£ 

[003 4] 

a®*#affif4aatjt, SKwatt^T, ^xviy^yysrn 
s©tfa*u\, «Toaea, Keosatis, HsoMSitiJSs 

tco^T, «Sayn-bx^5?!-?©®«^*i:J&6nT^S„ 

[0 0 3 5] 
»1] 
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PtwtkWI 


6 


6 


6 






P*t|kW| 










4 






0.5-5x10- 








p^fmbart 


6.6-5x10* 




0.5-5x10" 


0.5-5x10" 


0.5-SxlO- 1 












0-3x10* 


IW-V) 


20-200 


20-200 


20-200 


1-200 


0-10" 



: T=2 0 0~5 0 0"C 

(*) jEfrnx-hnm 



[003 6] 

KS^ns. commit. c<DWMm<o-®z®mz>t><Dr'&z, mmxK. 

±?W0 9 7/3 4 3 1 5tE«*nfc»SO*«tS<f»>&rSc COSHB 

SSI 0**t? o S6E, «iScoifcSI»«l 4*<lffli:, X/<v*«i 5, » 
SL<ttT?*hn WKfiO^TOS*J;tf, JE£g 1 0E 

*«wnffli 2ti, cneosoiaaasi 2^*iWfcB8tT, ^th— ©t> 
ofcbT«^n«,<oT% Ho^MiE^fflHwMnasESWtjsns^ttSi 

ESS?BJSIt?S5 0 »SL<B1 e-KfsSftfeiSE, ¥B8t#. 

^oaffiE«»prffi-??J6*„ B6o#su->««-eau 'j>*t<i:«>-jy«x^-y 
*si5i, 'j>r s <tt,-m<ommmi 4£*<svEfa*a&7. si oeb 

0©4*MZ«'fM>EIII16a>zU Lft^oTSi6;58l4, 1 5©fl«tl«* 

s. i«2oi±, ai22?^nfej;5E, »su<tt*ng(*iS«BHgiiii-r* 

2Ettfift&Sfl, -^Iff«I2 0g<*:t,Jg^EJ;ortt, fflzo X-TfiZ 

tifci^E, *n-?no«*>pi.EiBHE'ra. iioftui, ^ieiii? 

h2 6EH»Sft-£\ ^SH**X, #ES«*S^X«J;t5^IB**A-X©J:5 

fctfxtf, ^n^no^n-bxassE^CTffixsn*. 2 sEMrrssns 

OB, ffi^JIIWgKOlfcSa-PSt). »Sb<B7;Ua*>0ftJ60, #XifcA 
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333 om^z, m.ssmm.z 2«, wswicssftsxy -v nana? 3 
■ftLTm$mtm.?Ze z.n'&n.s.wxsmm.^xx'/f^ »asn 

ft* 2 OlilSJX'yVttoT, *OOHBfa?n«*ttC33^ns 0 
[0 0 3 7] 

fc, SfttS&ftWStSi 1 4#, »*U<ttS*d«EJ&«rxoJ!SXTTfgJS 

r 3 ra»*nas*^&A*x<o«iAT'P, sffsti*„ asffsa, aseisfc 

hT, US***. ^0«->XrA«MSS©ISKB % iMJKWfiii 4*M#±2 

Eca^6nfcJ:5fcifi*2 0)&u/<v*si 5c^at,w?naaii ( 

im*©£©ffi«) i:, cn&0»*>6«tfi8^6tu 2StcS»;tfX©*A 

[0 0 3 8] 

m 

[0039] 

0 7fctt, fmceS^SnSo 6mm<DHSS K'jyl/OSCK*^ X2 10 

[0 0 4 0] 

SSt) Vc = 2 Om/m i n 
f = 0. 1 2 mm 



(18) 
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[0 0 4 1] 

T i A 1 NffigtfS&O^AWnfcBCF'J;!/^ T i N*>6*S»S««* 
*C©K'J;U, S6E««K#»»T i N*«*4E©Ky;W:!>t>ti5sWc« 

nr=te«*SLfe„ c©h-'j;uffl««a**«it:, us-a-5 707 74 

8<0«HK#J6+*. 
[004 2] 

[0 0 4 3] 

Hs-pti, ^7 (a.) a±tf, *nfc#srrsy?7 (ao e, *<-5« 

-OOgJLE'WC, fflttW^tST^StlSo (a) ©g»B, T i A 1 NB 

Htj-e»aisftftHy;vEo^Tai««nfc. roBES^n**-?? (t>>) 

[0 0 4 4] 

Bfr&SSEfcfriSiSE, 3=1**^7 (ai) £ (bi) fc*Jt»r5i:» - 
SOIaie»%Wr5CiE^a%F;Vi'*\ (az) ©8«©fiEH»«© K 'J /V 
•pa, 9JLo*s-SoiS3*>6«tau (ai) ©hrt^OBbSKHSOKit 

U CO«fflEtft««r3T*«StlftKyiUTtt, tfE (b 2 ) fr&fcfrSJ:} 
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